Previous research has evaluated technology-based service encounters (tBSes) in the delivery of health care by assessing patient satisfaction. this study examined service quality and perceived value of tBSes used in health organisations from the perspective of clinical staff, with staff technology readiness as a moderator. a quantitative survey was conducted in taiwan, across private and public healthcare organisations. results showed that tBSes had a direct effect on service quality and perceived value, which in turn had a direct effect on staff satisfaction in using tBSes. However, service quality had no effect on perceived value when moderated by technology readiness. Theoretical and managerial implications of these findings are discussed.
Introduction
Medical technology is one of the most expensive capital investments for a healthcare organisation and continuous innovation, leading to the development of new medical technologies, puts pressure on organisations to replace their equipment on an ongoing basis. These technologies (i.e. equipment or so-called technology-based service encounters [TBSEs] ) are used across the whole clinical pathway, including pharmaceutical products, vaccines, diagnostics, medical equipment, treatments and therapies, and health information technology (IT) systems; and TBSEs such as x-ray machines, physical therapy machines and scanners, play an important role in delivering health services. When hospitals have wellestablished technology-based equipment the quality of medical services is generally improved (Abdolrasulnia et al. 2008) . TBSEs are designed to increase accuracy, decrease costs, and ultimately enhance the patientphysician relationship. For patients, this might mean reduced waiting time, while for clinical staff it may translate into fewer medical errors and more accurate diagnostics, as well as effectively reducing the amount of paperwork that staff have to complete (Li et al. 2008 ).
Service quality
A high quality service can be defined as one that exceeds customer expectations (Roses, Hoppen & Henrique 2009) . In order to provide quality services to patients, technology should meet the five 'right' goals: the right information at the right time to the right person in the right format and the right medium (Cohn et al. 2009) . A useful and suitable technology is important not only to benefit patients but also to maximise the economic efficiency of the organisation.
Services provided by TBSE providers consist of two components: technical outcome and functional outcome (Strawderman & Koubek 2008) . Technical outcome refers to the hardware that serves the hospital (e.g. stable and user-friendly equipment) while functional outcome refers to technical support services (e.g. just-in-time after sales service, training and education). A provider's service quality is considered high when the TBSE delivers accurate and clear diagnostic results and the after-sales service (e.g. technical support services) is good. This means that service quality should be assessed by (a) the results of the service provided and (b) the process of delivering the service (Parasuraman, Zeithaml & Berry 1998) .
In the context of IT, providers supply technological products based on specifications or a particular configuration of users' (clinical staff) requirements. Thus, the functional dimension concerns the process of clientsupplier relationships, which relates to products involving intangible variables such as trust, commitment, cooperation, responsiveness, and empathy (Roses et al. 2009 ). Referring to these characteristics, the SERVQUAL model proposed by Parasuraman, Zeithaml and Berry (1998) is suitable for measuring the construct. It assists clinical staff to evaluate both the IT product and the quality of the performance of the service provider. The SERVQUAL model has five dimensions: tangibles, reliability, responsiveness, assurance, and empathy.
According to Strawderman and Koubek (2008) , service quality is in 'the eye of the user' and personal preference, expectations and experience all come into play when users judge the quality of a service. When a service provider has an inadequate understanding of the technology and does not provide sufficient staff training, the advantages of technology will not be fully achieved (Li & Benton 2006) . TBSE performance is considered poor if specifications or configuration of TBSEs do not meet the Research requirements for the service and the needs of the users (clinical staff).
Perceived value of TBSEs
The value of a TBSE to a healthcare organisation has two important attributes: (a) it can be unique to that organisation, and (b) it can only be properly evaluated by the users (clinical staff) or the receivers (patients); it cannot be objectively evaluated by the providers (i.e. suppliers or manufacturers) (Cengiz & Kirhbir, 2007) . TBSEs are expensive capital investments, which entail equipment, maintenance and training costs. Since investment costs are high, staff expectations regarding the quality of the outcome and benefits from these TBSEs will be high. The consumer value hierarchical model (Woodruff 1997) suggests consumers will also have an initial expectation regarding the value of a product or service, and they will evaluate it once they have experienced it. Woodruff (1997) showed that users perceive different values at different times, such as before, during and after using a product or service. Accordingly, the present study defined perceived value as consistency between the overall expectations for a TBSE and the actual performance outcome when a high investment cost is paid. In the IT service context, TBSE value is perceived as positive when the degree of outcome exceeds user expectation via the service process (Woodruff 1997) . Thus, the cost of a TBSE will be considered high if its performance does not live up to expectations or if it does not fulfil the needs and service requirements of users.
Clinical staff experience
TBSEs are at the forefront of those IT systems that directly interact with patients in a healthcare context because clinical staff use them to treat their patients. When it comes to evaluating the usefulness of TBSEs, the direct experiences of clinical staff is a key measure. Given that clinicians routinely interact with patients using TBSEs, they are knowledgeable about these applications and familiar with their use. Thus, clinicians are well placed to provide effective feedback to management in terms of their own experience with using the technologies and also how these TBSEs have been experienced and received by their patients. This feedback is crucial for upgrading TBSEs to improve the quality of the entire service. In fact, Robinson (2007) has made the point that if clinicians are not actively involved in the selection of an IT, its implementation is unlikely to be successful. Robinson has also pointed out that it is important for other staff operating these technologies, who work alongside clinical staff, to have a clear understanding of the perceptions and expectations of clinical staff so that they too can feel confident they are providing a good service with positive outcomes for patients.
When clinical staff assess a health service system they tend to focus on factors such as the capacity of the TBSE to save time and for its accuracy (e.g. to store the correct consultation record) (Froehle & Roth 2004) . This mode of evaluation will also confirm if the TBSE is useful, accessible, controllable, and beneficial to both the clinical staff and the patients (Schumann et al. 2007 ).
Clinical staff satisfaction
User satisfaction is an emotional response that results from the cognitive evaluation of a service received against the cost of obtaining that service (Tam 2004) . Research undertaken by Chakrabarty, Whitten and Green (2007) also showed satisfaction to be the sum of feelings resulting from users' beliefs regarding the extent to which a technology met their requirements. In general, user satisfaction is regarded as an overall concept, while service quality assessment focuses on specific dimensions of services (Akter, Upal & Hani 2008) . Wang, Lo and Yang (2004) highlighted two different aspects to satisfaction: transaction-specific and cumulative satisfaction. The overall evaluation of TBSEs is based on the cumulative user experience of clinical staff derived from their use of these TBSEs in their daily work.
The present study adopted the three scales used by Chakrabarty, Whitten and Green (2007) : time -the waiting time for developing a new system; information product -the reliability, relevancy, accuracy, precision, and completeness of the output information; and knowledge and involvement -user understanding and participating feeling towards the system after technical training have provided. Robinson (2007) also pointed out that technical support during the initial post-implementation phase is important in maintaining the confidence of clinical staff when implementing an IT. Consequently, we defined satisfaction as a sum of clinical staff feelings after using the TBSEs, evaluated across time, product information, and knowledge and involvement.
From the perspective of a healthcare organisation, we inferred that clinical staff will have a positive perception of TBSE service providers if they are satisfied with the quality of the service and if this service translates into their use of TBSEs to provide error-free services; and that in the healthcare organisational context, userperceived value towards TBSEs will be higher when the overall service quality is satisfactory. This position is supported by studies, such as Hu, Kandampully and Juwaheer (2009) , who found that quality-related factors, when driven by user perceptions such as high quality service, ultimately led to higher overall perceived value. Parasuraman and Grewal (2000) also found service quality to be an important driver of user perceived value. Hu, Kandampully & Juwaheer (2009) argued further that perception of service quality can affect feelings of user satisfaction, and user satisfaction is a post-consumption experience that is evaluated by comparing perceived and expected quality with the overall perceived value towards the service. Based on this discussion, service quality, perceived value, and satisfaction can be envisaged as a triangular relationship.
The moderator -technology readiness
A study by DelliFraine, Dansky and Rumberger (2006) found that user attitude and technology readiness are key determinants for successful implementation of new ITs in healthcare settings. Technology readiness relates to user ability (i.e. people who are well trained and knowledgeable in the use of a technology). Parasuraman (2000) defined technology readiness as the degree to which people love or embrace a new technology to achieve their goals, which suggests a cognitive aspect to technology readiness; that people who tend to adopt advanced technologies earlier than others assume that cutting-edge technology-based products are the norm.
Studies have also examined technology readiness on the four dimensions of optimism, innovativeness, discomfort, and insecurity (Lin & Hsieh 2006; Parasuraman 2000) . Because technology changes so rapidly, the learning process for clinical staff is continuous and ongoing and their technology readiness has become a critical element in their work. Staff need to be both eager to learn and willing and able to keep abreast of new technological developments. Those who show optimism and innovation are more likely to accept and use new knowledge and handle new TBSEs smoothly and promptly, while staff who demonstrate discomfort and insecurity with technology are likely to only use new TBSEs when circumstances force them to do so. Parasuraman (2000) found that people generally have positive or negative attitudes toward TBSEs based upon their particular need, evaluation or acceptance. Accordingly, this study defined technology readiness as the degree to which clinical staff embrace and enjoy using technology and have the capacity and willingness to learn and upgrade their knowledge of new TBSEs in order to use them effectively.
In a healthcare organisational context, most clinical staff are qualified to operate particular TBSEs. However, DelliFraine, Dansky and Rumberger (2006) found that some clinical staff regard the use of new technology as extra work. These people report feeling uncomfortable and insecure with new technology and they are less willing to upgrade their skills to cope with technological change, resulting in a lack of technology readiness, both mentally and physically. Conversely, clinical staff who possess higher levels of technology readiness are keen to learn new things and perform at a higher level when using new TBSEs. Thus, their judgement about the adequacy of TBSEs to meet the needs of patients is likely to be more accurate, as is their feedback to TBSE providers for improvements. When clinical staff are mentally and physically ready to use TBSEs, the service quality of the provider as well as the overall value provided by the TBSE is facilitated.
The current study
Previous studies in this area have focused mainly on healthcare service quality or healthcare IT service quality as evaluated by patient satisfaction (Andaleed 2008; Olola et al. 2011) ; and on staff perceptions of service quality delivered to inpatients (Duclos et al. 2008) . Rarely have they evaluated technologies directly via clinical staff satisfaction. This study aimed to correct this imbalance. Our definition of TBSEs includes all kinds of technology products and equipment used by clinical staff in a healthcare organisation that are perceived as useful and accessible, and enable clinical staff to provide beneficial services via technological interfaces. We defined service quality as the interaction between the service of TBSE providers and the users (clinical staff). The overall aim of this research was to assist management to understand and evaluate the suitability of a particular technology in terms of its ability to provide a more efficient treatment service before implementing new technology or upgrading current technology. We adopted a quality-value-satisfaction relationship model to examine clinical staff evaluation of TBSEs and proposed tech- nology readiness as a moderator in the model. The main objectives were: (a) to examine the relationship between the use of TBSEs, service quality, perceived value, and clinical staff satisfaction; and (b) to examine the moderating effect of technology readiness on the relationship between TBSEs towards service quality and perceived value. We hypothesised that: (H1) clinical staff will evaluate TBSE quality by assessing its overall performance (the results), its providers (i.e. suppliers or manufacturers), and its performance (the process) in depth; (H2) that TBSEs that are able to fulfil all the needs or exceed user expectation will be perceived to have positive value; (H3) that there is a positive relationship between service quality of provider and perceived value towards the TBSE; (H4) that there is a positive relationship between service quality of provider and clinical staff satisfaction; (H5) that a positive relationship exists between perceived value and clinical staff satisfaction; (H6a) that technology readiness of clinical staff has a positive moderating effect on the relationship between use of TBSEs and service quality of providers of TBSEs; and (H6b) that technology readiness of clinical staff has a positive moderating effect on the relationship between use of TBSEs and perceived value of TBSEs.
Method

Participants and sampling
Data for this study were collected during December 2009 to February 2010. Due to difficulties in conducting research in healthcare organisations, a snowball sampling method was used to distribute questionnaires to clinical staff in medical institutes, including private and public hospitals and clinics in the southern area of Taiwan. All clinical staff in healthcare organisations such as medical institutes, public or private hospitals, and clinics were qualified to participate in the study. A total of 850 questionnaires were distributed via key correspondents who were working in these healthcare organisations. In addition, the authors visited some of the hospitals personally. To increase the response rate, a 'lucky draw' with prizes offered as an incentive for those who responded. A total of 241 clinical staff responded to the survey, including 35 invalid responses, leaving a total of 206 valid questionnaires for formal analysis.
Measures and data analysis
Quantitative data were collected using a paper-based questionnaire. The measurement items were developed and modified to fit the research based on the definitions used in previous studies. The questionnaire, consisting of 46 items, was measured by a 7-point Likert-style scale. Table 1 outlined the definitions of all constructs.
A pilot test was conducted (in October 2009), prior to the commencement of the main study, based on an online questionnaire, distributed via email. Thirty-two participants responded, including two invalid responses.
Cronbach's alpha coefficient (>.70) and item-to-total scores (>.30) were assessed and results confirmed that all scales and individual item relationships were above the relevant thresholds, indicating strong internal consistency for the scales, and a high degree of inter-item correlation for each construct.
Confirmatory factor analysis (CFA) was used to estimate model measurements and to assess reliability, convergent and discriminant validity for all variables. Average variance extracted (AVE) and composite reliability (CR) were computed based on the factor loading by CFA. The results demonstrated all constructs possessed good reliability (CR >.7), convergent validity (AVE >.5), and discriminant validity (square root of AVE exceeded the correlation value between the two constructs). Furthermore, the criterion of measurement model goodness of fit were χ 2 /df < 3.0, GFI and AGFI >.8, CFI and NFI >.9, and RMSEA <.08, revealing all indices were within the recommended value except for NFI. The measurement model was considered good for further analysis.
To test H1 the study adopted the SERVQUAL model and defined service quality as the degree to which clinical staff believed that the services of TBSE providers have tangibles, reliability, responsiveness, assurance and empathy. Structural equation modelling (SEM) was used to test H1 to H5 in the full model, using the same model of fit indices as used for other model measurements. Results of the tests demonstrated that the model had good fit for further hypothesis testing. Hierarchical regression analysis was adopted for assessing the two moderating effects of technology readiness on the relationship between use of TBSE and two dependent variables (DVs), (service quality [H6a] and perceived value [H6b]).
Results
Demographic characteristics
Demographic characteristics of participants are shown in Table 2 . The results of one-way ANOVA analysis and t-test showed no statistical differences between groups of demographic variables on all constructs.
Conceptual research framework
The SERVQUAL model was used to test H1. The conceptual framework (see Figure 1) showed that TBSEs had a direct effect on provider service quality and perceived value; service quality had positive effect on perceived value; and both service quality and perceived value subsequently affected clinical staff satisfaction. Provider service quality could be divided into five dimensions: tangibles, reliability, responsiveness, assurance, and empathy. The dimensions of satisfaction included time, product information, and knowledge and involvement. Technology readiness was used to moderate the relationships between TBSE and both service quality and perceived value. Figure 2 shows results of hypothesis testing using SEM path analysis. This parameter estimated a positive relationship between the use of TBSE and service quality of provider (H1) (β=.709, p=.000) and perceived value (H2) (β=.724, p=.000). Hence, H1 and H2 were supported. However, H3 was rejected because service quality of provider showed no significant relationship with perceived value towards the TBSE. R 2 describes the explained variability in the data for the different variables. As the path diagram in Figure 2 shows, there are numerous relationships and numerous DVs. R 2 for service quality and perceived value were .503 and .461 respectively, which indicates that the explanation of the model to the variable was high. H4 and H5 were also supported as the relationships of services quality of provider (H4) (β=.388, p=.000) and perceived value (H5) (β=.484, p=.000) with clinical staff satisfaction was positive. R 2 for clinical staff satisfaction was .533, indicating that the explanation of the model to the variable was also high.
Structural equation modelling (SEM)
Hierarchical regression analysis -moderating effect
Results of hierarchical regression analyses are shown in Table 3 . Model 1 and Model 2 tested the direct effect on both DVs (service quality and perceived value) and Model 3 added the interaction term (TBSE × technology readiness). Results indicated that TBSE had a significant were found to be supported.
Discussion
Focusing on the use of TBSEs by clinical staff as an antecedent, this study examined the relationships between service quality, perceived value, and staff satisfaction, while technology readiness was used as a moderator variable to examine its moderating effect on the relationships between use of TBSEs and service quality and perceived value. Results supported H1, H2, H4, and H5. These findings demonstrate that a complete, useful, and accessible TBSE in a healthcare organisation can reduce staff workload and minimise transaction errors, as well as present an accurate and complete diagnosis. Moreover, when existing TBSEs are tangible, convenient, and practical for serving patient needs satisfactorily, staff perception of the TBSE will be positive. Clinical staff will also attribute improved performance to TBSE providers who provide a good-quality TBSE. If staff place a high value on TBSEs and service providers offer a reliable service to the organisation, clinical staff are more likely to have positive attitudes towards the TBSE, and to support management to apply TBSEs more broadly into the future. In contrast to previous studies, H3 was rejected because service quality showed no direct effect on perceived value of TBSE in this study. Based on the path diagram in Figure 2 , clinical staff satisfaction with using TBSEs was directly affected by provider service quality and the perceived value of the TBSE, but not indirectly via their perceived value of service quality. Although both elements are prerequisite to providing a good service to patients in the healthcare organisational context, the service quality of the TBSE provider did not directly affect the perceived value staff placed on of the TBSE. Clinical staff may consider both elements separately when evaluating TBSEs and staff from different institutions may place different levels of importance on some aspects of provider service, such as response time. For example, participants in clinics and small hospitals may have only one or two particular equipment items (e.g. x-ray machines) in the institution, and would, therefore, need prompt service in the event of breakdown to minimise patient waiting time and sustain medical services.
However, there does need to be consistency between expected performance and actual performance of the TBSE supplied. Providers supply TBSEs based on required configurations specified by users, who have an initial expectation regarding the quality of the TBSE. TBSEs that do not operate as expected are likely to incur additional maintenance and training costs, which in turn will lead to staff placing a lower value on them. The quality of service provided by the supplier and the perceived value staff place on a particular TBSE are different concepts. If suppliers do not provide a quality service it does not necessarily follow that the equipment (TBSE) is not perceived to be of good quality, and vice versa. The perceived value that clinical staff place on a TBSE is more likely to be determined by the performance of TBSE itself rather than by the quality of service provided by the supplier, which would explain why service quality had no direct effect on perceived value in this study. Further investigation into this relationship is required to reach a deeper understanding of the interaction between these variables. Both H6a and H6b were supported, indicating that technology readiness acted as a moderator between variables in this study. According to Parasuraman (2000) , people have a strong desire to adopt new IT when they are well trained. More specifically, staff with high technology readiness will be keen to learn more about and obtain a better understanding of the particular TBSEs they use (van der Rhee et al. 2007 ), so they can not only use all the functions of the TBSE but also be familiar with its capabilities and capacity to solve operational problems promptly. When staff have a better understanding of technology, they are also in a position to demand more or better quality services from equipment providers, who in turn are encouraged to upgrade their products promptly to provide sufficiently high levels of service to the hospital. If providers fail to meet service needs, it is possible that staff will not only consider the service to be of poor quality but the quality of a TBSE itself might also be negatively judged. In terms of TBSE outcome, if staff understand and use technology accurately and completely it will enhance their efficiency and improve their work satisfaction. Thus, high technology readiness enables clinical staff to operate a TBSE more easily, have a better understanding of its benefits, and will ultimately enhance its perceived value to the staff member and to the organisation.
Limitations of the study
The size of the study sample made it difficult to compare different departments and divisions across clinical institutions because the overall number of participants was too small to divide into groups. In addition, the study used the snowball sampling method for data collection, which limits the generalisability of findings to the entire population. Further research is underway, using different research techniques and constructs that play important roles in affecting staff who use technology, such as leadership style (Neufeld, Dong & Higgins 2007) and organisational culture (Leidner & Kayworth 2006) to explore these issues further.
Conclusions and implications
Theoretical implications
Previous research has generally used the quality-valuesatisfaction relationship to examine marketing in a service industry; for example the manner of using self-service technology (SST) (Lin & Hsieh 2006) ; customer-perceived service quality of automobile service (Saravanan & Pao 2007) ; and complaint behaviour of retail banking TBSEs (Snellman & Vihtkari 2003) . The current study used a research model that is more appropriate to examine perceptions of use of TBSEs in healthcare organisations, namely a focus on perceptions of the clinical staff (practitioners) who use the TBSEs rather than the patients. A focus on staff perceptions rather than perceptions of consumers or recipients of services is a major point of difference. The model for this study was driven by a service orientation rather than a marketing orientation, and the moderator (technology readiness) played a critical role in the model based upon statistical analyses. Where previous studies have focused on the degree of technology readiness to influence perceived value and satisfaction of the end users (consumers), the findings of this study indicate that technology readiness not only affects end users, but also affects people (the clinical staff) who provide the services.
Managerial implications
Working in health organisations can be burdensome and stressful for staff. Introducing new technological systems into these institutions can not only reduce staff workload and also provide better quality services to patients. However, when selecting a provider (brand, supplier or manufacturer) of TBSEs (equipment), the opinions of clinical staff should be taken into account as these staff use the equipment every day and have a much better understanding of what functions are most important for themselves and their patients. In this respect, service quality of provider and staff perceived value of TBSEs are important reference points for purchase decisions. Routine meetings should be set up to collect feedback from clinical staff in relation to patient needs and to modify work processes and procedures that promote the most effective use of TBSEs; and also with regard to making decisions about upgrading current or implementing new technologies. Management should encourage clinical staff to attend seminars, symposiums, conferences and exhibitions related to new technology to better equip themselves to keep abreast of rapid technology development. This should include encouragement for staff to broaden their horizons and learn about different technological systems and technologies beyond their own immediate needs, to strengthen cross-sectional cooperation, especially in the form of knowledge exchange in relation to using TBSEs. Staff who are encouraged to develop and improve their technological readiness are more likely to support management decisions to implement new technology when it is needed (Yang & Peterson 2004) , and gaining greater professional knowledge about particular technologies will also enhance their day-to-day experience of serving patients.
Manufacturers and service providers should pay great attention to feedback from health organisations and establish a firm relationship with them to facilitate better and more timely services. They should supply a high quality service, including after-sales service, that is tangible, reliable, responsible, assured, as well as empathic; for example, designating a technician for routine service and keeping track of the TBSE's performance as well as the operating experience of staff. Staff will then become more confident with the produce and more satisfied with the support of providers for the use of the TBSE. Providers can also establish and maintain good reliable reputations by solving TBSE problems promptly.
